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Abstract

Urban waterfront areas play a crucial role in maintaining urban ecological security and enhancing landscape quality. However,
current waterfront green spaces commonly face problems such as excessive artificiality, high maintenance costs, and poor resil-
ience to hydrological disturbances, hindering the normal functioning of ecosystem services. The concept of near-natural green
spaces offers a new pathway to address the predicament of waterfront green spaces. Taking the waterfront of the “Two Rivers
and Four Banks” area in Chongging’s central urban area as the study area and focusing on the complex terrain and hydrological
dynamic characteristics, we investigated 14 sample plots and 218 waterfront natural plant community quadrats. A total of 116
species belonging to 102 genera and 41 families were recorded, with Asteraceae and Poaceae being the dominant families, and
herbaceous plants occupying a significant growth advantage as pioneer species. Based on the survey data, a hierarchical anal-
ysis (AHP) was used to construct an evaluation system, which identified 70 native plant species suitable for the construction
of near-natural waterfront plant communities. Based on the comprehensive scores from the screening evaluation, the 70 plant
species were divided into four grades. Grade I and Grade II should be given priority in the construction of near-natural plant
communities in Chongqing waterfront green spaces, while Grade III and Grade IV can be used as supplementary species to
enhance community and ornamental plant diversity, based on specific needs. The research results contribute to enhancing the
ecological functions and landscape value of Chongqing’s waterfront green spaces and to promoting their green, low-carbon, and
sustainable development.
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near-natural green space; native plant; waterfront landscape; plant selection; landscape configuration
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Tab. 1 Investigation site overview

Region Investigation location Mlglmum Ma>§|mum Number of
altitude altitude quadrats
T X, I 2 159 175 28
LIRS =K
(AR — T 1) 150 160 10
TTABX AbiE— Bk I

D ) 193 168 1
E& L2 Bl ik R 158 168 15
"N PEATETL 2 BRI R 173 181 16
e G A I 166 183 13
VR R e ol BRI Tk O 158 173 14
T X o ELTRY T30 2 el K 160 176 25
JUIEHE X JUIe T Syl i 156 172 16
RS ik 168 176 13
LR X ELIE R b 2% el {0 166 181 11
SRV aPANE b=/ ST 170 185 14
AbmEx TR N B iR I 172 176 16
KU A X WA e B kIR 171 182 16
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Tab. 2 Typical plant community types
o e T TP
Number Cluster name type quadrats Proportion
1 R —IAAR + 255 T 4 1.83
2 WA — SoFAR + T + B2 TrHL 4 1.83
LA (Leucaena leucocephala) — S + FAHE "
3 e 2 0.92
+ B Chiid
4 RN —/ N+ BE R + SOt e n 5.05
5 BT AR + =5 + BFbE b HET 7 321
6 AL — SR + ERAREEE + R LW 58 26.61
7 FZFAR + REARHE + H Lo HA 36 16.51
8 I =h + 32 + bk 3 FA 20 9.17
9 BT + H + AR VN 16 7.34
10 FOHL + /N + 25 BEEE (Leonurus japonicus) A 9 413
u SR + T + BREAE b A 9 413
12 FRASIHEE + e + FHGESE (Rorippa amphibia) WS 5 2.29
13 FOAHR + TPRAE [ + /R LN 3 138
1 THE + RORHE + BRI b HA 3 138
15 HARHE + L + B S (Vicia sepium) AR 3 1.38
16 FFAR + 25 2E (Phragmites australis) + figf#ir-28 A 3 1.38
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R3 EWHRBARSITR (Fak#>2)

Tab. 3 Statistics of plant families and genera composition (more than 2 species)

s #® BE /A a BB ELL B /% g /A & B FELLE B /%
No. Family ~ Number of genera Proportion of genera Number of species Proportion of species
1 L 18 17.6 22 19.0
2 KR 17 16.7 18 155
3 R 8 7.8 8 6.9
4 B 6 5.9 6 5.2
5 PR 3 2.9 6 5.2
6  IEE 4 3.9 4 33
7 Er] 2 2.0 3 2.6
8 ikt 2 2.0 3 2.6
9 eyt 3 2.9 3 2.6
10 Bkt 3 29 3 2.6
11 g 1 1.0 3 2.6
x4 EYEFRABSITR
Tab. 4 Statistics of plant life form composition
AR g/ A4 RERMEY
Life form Number of species Typical plants
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Tab. 5 Statistics of invasive plant

Be %%% R BT A B HIIUR /2R )\1%%2}1
No. rp\):ggs Latin name Family Genera ?%%ﬂ;ig/e In\l/slvs(;?n
1 HE Amaranthus spinosus I L) 7 14
2 +35F Dysphania ambrosioides FHE IRERE 12 14
3 i) Parthenium hysterophorus HF} A 9 1%
4 LAy} Lantana camara el DR 1 1%
5 iM% Symphyotrichum subulatum e BEEEsEE 27 14
6 IV Erigeron canadensis 35} KR 94 14
7 A Bidens pilosa 355} AR 16 14
8 FETTED Ageratum conyzoides HF FEREE 2 1%
9 KA Bidens frondosa Bt AR 12
10 PRI Oenothera biennis MIHERE AR 1 29
n PSS Daucus carota MR WIENE 88 24
12 #Eem Paspalum urvillei AR ERE 3%
13 BERIUZ# Myriophyllum aquaticum /AR IR 34
14 P Rorippa indica ttER R 48 3%
15 TRERIE Nicandra physalodes mE RERI T 1 3%
16 W% Solanum americanum Fikk FiE 42 3%
7 BT Lolium perenne AR HBEEE 1 44
18 EORHR Melilotus officinalis oF HANEE 95 4 7
19 i Eclipta prostrata Eoya i) 3 425
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Fig. 4 Evaluation and screening system for spontaneous riparian plants in Chongging
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R6 HIEITHEFIER

Tab. 6 Weight values of screening evaluation factors

AR AN ER/% IR FEIREIE/%
Criterion layer ~ Criterion weight Indicator layer Indicator weight
MiiErE (C1) 7.506
it (C2) 7.506
ét*ff??ﬁt 3753 o e (C3) 7.506
i tE (C4) 7.506
% #FE (C5) 7.506
kL fRFERES (CB) 8.7425
=R HEALRED (CT) 8.7425
AR (B2) a7 K FELRE S (C8) 8.7425
TSR A (C9) 8.7425
YA FE M (C10) 7.240
MHEME (B3) 21.72 WH KA (CLL) 7.240
ZEHAEAE (C12) 7.240
- FAip A (C13) 2.890
IR (B ST e (1) 2.890
R THMEIE

EHEESSNERRM TRAA. STMNBRARR, BEDA
HA KUK RVRKE I EIRIR T 155,

(2) IEBAZMIBSHSRENE. BIDEARER, RREK
BAEEYTTRE SESH AU ERNEY A TR SHESE
2, TRERKEBRER. SEENENEE. AMRARHIE
HHOMBELEYRATEE RFAEKESHRENE, BF
RIRHVEYESE MR R BYP, (AT ELESEMERS AR
®. TRRAERRESHTERE" SRR TR TR,
RNFRBEEY EIE RS R SN ESHENTTHRF. [
R, FEREGNRYMNAMESEREL), TIBEXNSIMRANREY)
HENSERE, HBEREKGHNESREHNTRHELR.

(3) BYIHENRIF LSRRI AFRETAHPERITE
METNARR, EETRITPNTTHIBE, HRTIHLERNEE
PEABE M. A, BTEMEKIIENSEMRFITRA, K
RFEL KNSR, E—PUEYREERE. 25
EIRATEMNKPRESSSREMIL, REKTEEERE

T RERNS

Tab. 7 Comprehensive score and grade division of evaluated plants

%2

i

Grade Life form

BYEHEENE

Plant and comprehensive score

FEAR %I (Taxodium distichum) (4.014) | 7k £ (Glyptostrobus pensilis) (3.745) | +-fgi#ill (Salix dunni) (3.561) . &5t (Ficus virens) (3.501)
WEAR KA (3.501)
1% TS #H E (Commelina communis) (3.974) . 27T (Arundo donax) (3.910) . [u]3f] (Equisetum arvense) (3.883) . Z i (Typha orientalis) (3.870)
Ak F42E (3.850) . Wi 70 (Cyperus odoratus) (3.779) | 3f =45 (3.777) . 75 5L (Cyperus rotundus) (3.724) . ¥ (Beckmannia syzigachne) (3.692) ,
A (Miscanthus sinensis ‘Gracillimus’) (3.662) . kyZkIUE#: (3.650) . Ak (Equisetum hyemale) (3.561) | 252552 (Ageratina
adenophora) (3.527) . 7= (3.502)
IR B (Bischofia javanica) (3.473) , #i% (3.470) . 235 (llex chinensis) (3.439) . (A#) (3.437) . ¥ (Melia azedarach) (3.352) | #Jk#t (3.317)
JIE3 A —
AR PWGIESE (3470) . (B (3418) . AULE (3.368) , K#HZE (Hydrocotyle sibthorpioides) (3.351) | BLAHE (3.328)
iR AW (3295) | FhE (Camphora officinarum) (3.260) | 7#k (Syzygium jambos) (3.225)
A At (Indigofera tinctoria)3.280) 4t3(Vitex negundo var. cannabifolia)3.280), 525 H(3.247) 1Li7ih#k(Trema cannabina var. dielsiana)(3.210),
f % (Morus alba) (3.149) | HbArifE3Es (Viburnum tinus) (3.078)
me KiEE7s (Medicago lupulina) (3.277) . #£i5 (Artemisia selengensis) (3.269) . 1. H3Z (Artemisia indica) (3.251) | %34 (Centaurea
cyanus) (3.247) . FZ%=#h (Trifolium repens) (3.224) | #E7#i (Ageratum conyzoides) (3.218) | £k (Cosmos bipinnatus) (3.203) | 4x
¥A 3% (Rudbeckia laciniata) (3.188) | #2:-% (Sambucus javanica) (3.187) . -4t (3.183) . ¥+ (Artemisia lavandulifolia) (3.179) .
LYY (Verbena officinalis) (3.134) . %2 (3.092) . ¥ 1. (3.068) . BF#L (Arundinella hirta) (3.064) . “J (Boehmeria nivea) (3.061)
7E7 (Agastache rugosa) (3.056) | ZE& (3.032)
FEA BB (Prunus persica) (2.700)
Ve BEAR kR (2957) . IR (2.937)
s heiA KU IR (Pteris vittata) (2.996) | §5T (2.975) . #E4E 3 (Artemisia annua) (2.974) | 25EF4E (2.795) | kg Bk (2.769) . £EL (Ranunculus

japonicus) (2.691) . i #%# (Lysimachia christinae) (2.645) . RUALRZ % (Salvia elegans) (2.641) | BF#f% b (2.335) | A2 (2.217)
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